Abstract-Leisure-inclusive welfare indices, such as the real wage index, have been previously investigated only with aggregate data. Using micro data, however, these indices show the effects of increasing labor market employment of household members. Real wage, expenditure, and nonlabor income indices are compared across six types of husband/wife households. These indices are also compared to ad hoc real wage and leisure-exclusive index measures. Doubt is cast on past results based upon aggregate data.
I. Introduction
A true leisure-inclusive welfare index indicates the compensatory change in wage rates, goods consumption, or nonlabor income required to enable the household to attain some reference period utility given an exogenous change in wage rates and prices. Although these indices are theoretical constructs for the measurement of individual or household welfare changes, empirical analyses of these indices have relied upon aggregate time series data. These data provide information on national average changes in wage rates, goods consumption, and hours worked, but do not capture changes in hours worked at the household level due to increased labor market participation. While the entry of many new part-time workers into the labor market may decrease the national average of hours worked per week, there may be a decrease in leisure for many households. In addition, the aggregate time series approach ignores differences across households in demographic attributes, and the occupations and industries in which household members are employed.
To address these issues, two large cross-sections of household data, the 1972 and 1980 BLS Consumer Expenditure surveys (U.S. Bureau of Labor Statistics (1978)) were used to calculate three types of leisure-inclusive welfare indices (the real wage index, goods consumption, and nonlabor income indices) for each of six household demographic groups. Households comprising a husband and wife with zero or more dependent (non-working) children were considered as the basic decisionmaking units. In this household approach two real wage indices could be constructed-that of the husband and that of the wife, since the labor services of the two individuals may be valued differently.
The remainder of the paper is organized as follows. In section II the leisure-inclusive welfare indices are developed theoretically. The fixed weight bounds on the true indices and the limitations of these indices in the context of a more general (but as yet undeveloped) intertemporal behavior framework is discussed. In section III the data and empirical results are discussed and analyzed. A summary and conclusions follow in section IV, along with suggestions for future research.
II. Leisure Demand and Household Welfare
Assume that each household comprises a married couple of working age and zero or more dependent children.' Each household functions as a decision-making unit in the choice of commodity expenditures as well as the labor market participation of both the husband and wife. Household utility may thus be expressed by 
The solution of (3) derives the optimal quantities of leisure time (Lf, L*), and market commodities x* which correspond to the maximized level of utility U* = u(x*, Lf, L*) = u*(p, wf, wm, M, T To examine demographic differences in the welfare indices, the two data sets were subsetted according to race and household type. Each household was defined as either white or nonwhite, based upon the race of the "reference person" (head of household). Household types were defined as husband/wife couples with: (1) no children present; (2) oldest child under age 6; (3) oldest child age 6-17, with no children in the labor market. Households with the oldest child over 18 were not included because of small sample size.
The price indices for the 53 goods and services were derived from the national average BLS consumer price index series for urban consumers (CPI-U). An index for the changes in wage rates, 1972-1980, was calculated from tabulations of the BLS Current Population Survey data (U.S. Bureau of Labor Statistics (1982)) on median full-time weekly earnings by occupational category. A wage rate index was calculated for each of the 11 occupational categories and then a weighted average of these II wage rate indices was taken for the husband and for the wife in each of the demographic groups of the 1972 and 1980 household data base.6 The weights were defined by the proportion of working husbands and wives in each demographic group employed in each of the 11 occupational categories. Thus, for each race/family type subset, two wage index series, wf and wm, were constructed. For the 1972 CE households the 1972 occupational compositions were used, and for the 1980 households the 1980 occupational compositions were used to provide the weights. In a sense, the occupational mix of workers in each survey year represents a selected "market basket" of occupations for that year of data. Because of data limitations, wage rates were not adjusted for taxes.7
Using the mean earned income, mean wage indices and market goods expenditures by household group, the welfare indices defined in table 1 4 If wage rates are rising relative to prices, then it is possible for the value of the minimum wage M to be negative, reflecting welfare gains to consumers (Riddell (1983) , p. 149).
SThe BLS currently uses a "rental equivalence" approach to define housing expenditure for homeowners. Under this approach, housing services are defined by the implicit rent of owner-occupied dwelling (see Gillingham (1983) ). The implicit rent data for 1980 CE households were not available. 7 In studies using aggregate data an average tax rate was assumed, a procedure which is inappropriate for a household level approach where taxes can vary substantially across households.
Under a progressive tax system, it is expected that the pre-tax (unadjusted) wage indices will overstate the post-tax or net wage rate increases. Therefore pre-tax real wage indices should overstate welfare gains relative to their post-tax counterparts. were calculated and the results are presented in table 2. Among the indices which incorporate the labor-leisure choice, it can be seen that the real wage indices WiL, WiJ, and WiF and the consumption quantity indices EL, E ", and E F follow a similar pattern across demographic groups. That is, only for white family types 1 and 3 are welfare increases generally indicated. For childless couples, this may be due to greater discretion in the choice of consumption and leisure. For families whose oldest child is between 6 and 17, both spouses are generally older and thus in a higher income cohort than the family type 2 group. For family type 2, those with dependent children all under age 6, real wages have declined. This is probably due to both a relatively large increase in market labor by the wives and the relatively young age of workers in this group.8 Similarly, a decline in leisure among nonwhite female spouses contributed to the values of the real wage indices for these groups. are similar to those reported here for some demographic groups. In addition, to the extent that the pre-tax wage rate indices overstate the changes in post-tax hourly compensation, the EL, E, and E indices reported here overstate those which would result from the use of a post-tax wage index. Thus, the differences between the post-tax E and Q indices are probably somewhat larger than those observed for the pre-tax indices here.
The nonlabor income indices ML and MP also differ from those calculated on the basis of aggregate time series data. In most cases both ML and MP are positive, indicating that both the numerator and denominator of equations (7) and (8) are positive. For some households, the ML index is greater than 100.0, indicating that the nonlabor income actually spent in 1980 exceeded that which would restore 1972 expenditure and leisure patterns at 1980 prices and wages. If Riddell's assertions are accepted the MP index indicates a welfare decrease from 1972 to 1980 for all but white family type 1 households. For nonwhite family type 1, both MP and ML are negative, reflecting the fact that M1 was negative for this group, and a positive increase in M would be needed to compensate welfare losses to this group. Given that changes in savings and expenditure from unearned income have probably occurred in response to changing intertemporal factors (e.g., interest rates on financial assets and loans), the welfare interpretation of these "one-period" indices is dubious. However, Riddell's (1983) expectations and empirical findings of a large positive value of ML and a corresponding negative value of MP, both due to rising wages, are not borne out here.
were calculated for several demographic groups of husband-wife households. Using two sets of cross-sectional data on households permitted changes in the employment and earnings of both spouses to be explicitly included. In addition, differences in the welfare changes across different race and family composition groups could be assessed.
The results indicate that some of the conclusions based upon time series data of national aggregates may be misleading. In particular, although the national average of hours per week worked has declined over time, increases in labor force activity at the household level have occurred, decreasing household-level leisure consumption. In addition, much of this increased employment, especially by women, is in occupations with more slowly rising wages. As a result leisure-inclusive welfare indices, including the real wage index, indicate decreases in the welfare of many demographic groups, as well as smaller welfare increases (larger decreases) than those indicated by a leisure-exclusive welfare index.
Further research, both theoretical and empirical, is planned which will address some of the issues and deficiencies in these indices. First, an intertemporal framework which can incorporate savings and lifetime planning of labor and leisure consumption is needed. Second, the relationship between leisure, home production, and market earnings in the household's utility maximization calculus merits further empirical analysis. Among the empirical issues, the inclusion of taxes into the index framework and the estimation of indices for other household groups (including homeowners) is planned. The empirical results in this paper, however limited, do indicate that further investigation is warranted before using real wage indices as policy tools.
IV. Conclusions
In the foregoing analysis welfare indices which incorporate leisure as a utility-yielding commodity
